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Appl.No. 10/027,039 
Amendment dated August 20, 2004 
tteply to Office Action dated Jura 29, 2004 

Amendm ents to gftg Qahnj 

Ttis hating of claims will replace aU prior versions and listings of claims in the 

application: 

Listing of Clgara ( 

1 . (Currently Amended) A method for wmpenoating obtaining a measure of 
the thermal conductivity of a first component of a fluid of interest that include the first 
cpmppnent and two or more other components using a thermal conductivity sensor the 
thermal conductivity senam- havin g thatinpludog a heater and a temperature sensor, 
wherein each of said heater and said temperature sensor are in thermal communication 
with tug [[a]] fluid of interest, <™h "ffr«rrm fee fhiirf nf i n tc r rr ri t inohid oo a firot u 



determining the variability range of at least one of me two or more other 
components in the fluid of interest; 

energizing the heater with an input signal to induce an elevated temperature 
condition in said heater, the elevated temperature condition being such 
that the combined thermal conductivity of the two or more other 
components is less variable with concentration of the two or moro other 
components than the individual thermal conductivities of the two or more 
other components; and 
obtaining a measure of the thermal conductivity of the first component using said 
temperature sensor. 
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2. (Previously Presented) The method of claim 1 wherein at least one of the 
two or more other components includes H 2 0 and at least one of the two or more other 
components includes C0 2> the method further comprising the steps of: 

determining the variability range of CO2 in the fluid of interest. 



3. (Previously Presented) The method of claim 1 wherein at least one of the 
two or more other components includes H 2 0, the method further comprising the step of 
selecting the elevated temperature condition for said heater by; 

measuring the thermal conductivity of the fluid of interest over a range of 

temperatures; and 
selecting the elevated temperature based on the thermal conductivity 

measurements to reduce the effect ofl^O. 

4. (Previously Presented) The method of claim 2 further comprising the step 
of selecting the elevated temperature condition for said heater by: 

measuring the thermal conductivity of the fluid of interest over a range of 

temperatures; and 
selecting the elevated temperature based on the thermal conductivity 

measurements to reduce the combined effects of H 2 0 and COa. 
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AppLNa. 1(^027,039 
Amendment dated August 20, 2004 
Reply to Office Action dared June 29, 2004 

5, (Currently Amended) A fluid sensor for determining a selected property 
of on© or more components in a fluid of interest, comprising: 
a heater; 

a thermal sensor in proximate position to said heater and in thermal 

communication therewith through the fluid of interest, said sensor having 
a temperature dependent output; 

m?aSKrinff for obtaining a measure oftha selected property of at least one 

of the one or more comp onents of the fluid of interest using said 
temperature senson and 

energizing means connected to said heater for energizing the heater to induce an 
elevated temperature condition in said thermal settsorfH I.whercm said 
elevated temperature c ondition is selected to reduce the effect of at least 
One of the components in the flui d of interest on the selected property that 
is measured fry the n^ujipg rngflM. 

measuring moans ft* o b taining tt mpoquio of tho solootod prop e rty of at least ono 



ionic of the fluid of int e root using said tompemturo censor; aa d 
wher e in paid el e cted tomp^tn™ n™*^ fa seteeted to m rlnrc t h o e ffe c t o f ut 
l e ast ono of th e oomp 
fe at is measured by tho measuring means? 
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Appl. No. 10/027,039 
Amendment dated August 20, 2004 
Reply to Office Action dated Juno 2$, 2004 

6. (Previously Presented) The fluid sensor of claim 5 wherein at least one of 
the one or mote components includes H20 and at least another of the one or more 
components includes C02, and said elevated temperature condition is selected to reduce 
the effect of H 2 0 and CCh. 



7. (Previously Presented) The fluid sensor of claim 5 wherein said fluid 
sensor is used to sense hydrogen concentration in the fluid of interest. 

8. (Previously Presented) The fluid sensor of claim 5 wherein the fluid of 
interest includes a gas. 

9. (Currently Amended) A method Of compensating an output gf_a fluid 
sensor that includes a heater and a temperature sensor, comprising: 

determining the range of H^O in the fluid to be sensed; 
selecting a heater temperature to reduce the effect of H3O on the output of the 
fluid sensor and 

heating the fluid to be sensed using the beater to the selected temperature value. 

10. (Previously Presented) The method of claim 9 further comprising the 
steps oft 

determining the range of COj in the fluid to be sensed, and 
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AppL No. 10/027,039 
Amenrtnwm dated August 20, 2004 
R*ply tg Office Actien dated lime 29, 2004 

selecting the heater temperature value to reduce the effect of C0 2 on the fluid 
sensor. 

1 1. (Previously Presented) The method of claim 9 wherein the selected 
temperature is chosen to reduce non-linear sensor resistance values caused by the H 2 0 in 
the range of HjO concentration. 

12. (Previously Presented) The method of claim 9 wherein the selected 
temperature is chosen to reduce non-linear sensor resistance values caused by the C0 2 in 
the range of C0 2 concentration. 

1 3. (Currently Amended) A method for compoiuatuig gbjajm ne _ 8 _mcasurg - f 
the thermal conductivity of a first component of a fluid Q f fr teTSsf that i™i u d e the finrt 
component, a second component and a third e x ponent usfr g, a thermal conductivity 
Sensor aaHaete**, the thermal conductivity sensor havi™ « heater and a temperature 
sensor, wherein each of said heater and said temperature sensor are in thermal 
communication with [[a]] the fluid of interest, and wherein the fluid of intoreal indudum 
fotrt component, a second component of the fluid of W*™* includes polar or non- 
symmetrical molecules, and [[a]] the third component of the fluid nfmt^t includes 
non-polar or symmetrical molecules, die method comprising die steps of! 
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AppL No, 10/027,03$ 
Amendment dated August 20, 2004 
Reply to Office Action dated June 29, 2004 

determining the variability range of the second component and/or the third 
component in the fluid of interest; 

energizing the heater with an input signal to induce an elevated temperature 
condition in said heater, the elevated temperature condition being such 
that tho combined thermal conductivity of the second component and the 
third component is less variable with concentration of the second 
component and the third component than the individual thermal 
conductivities of the second component and the third component; and 
Obtaining a measure of the thermal conductivity of the first component using said 
temperature sensor. 

14. (Previously Presented) The method of claim 13 wherein at least one of the 
first and second components includes H 2 0, the method further comprising the step of 
selecting the elevated temperature condition for said heater by: 

measuring the thermal conductivity of the fluid of interest over a range of 

temperatures; and 
selecting the elevated temperature based on the thermal conductivity 

measurements to reduce the effect of HjO. 

1 5. (Currently Amended) A fluid sensor to sense hydrogen concentrations 
comprised of; 
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AppLK Q . 10/027,039 
Amendment dared August 20, 2004 
Reply to Office Action dated June 29, 2004 



a thin film heater, 

at least one thin film temperature sensor, 

a semiconductor body wife a depression therein; ami 

the heater and temperature seasor lying in a plane substantially parallel to the 



an energizer coupled to said heater, said energizer providing a control signal to 



16. (Original) The fluid sensor to sense hydrogen concentrations of claim 1 5 
wherein said fluid sensor is operable to monitor hydrogen in a proton exchange 
membrane fuel cell 

17. (Original) The fluid sensor to sense hydrogen concentrations of claim IS 
wherein said fluid sensor is operable to monitor the fluid mixture composition of one or 
more refrigerants. 

1 8. (Previously Presented) The method of clam 1 wherein the elevated 
temperature condition for said heater may be configured in the field. 



8 of 17 

PAGE 9M8 1 RCVD AT 8120/21)04 1 :55:50 PM [Eastern Daylight Time] 1 SVR:USPTOCFXRF-3Q5 * DM83731253 1 CSIM1235M349 1 DURATION (mnws);0M4 
PAGE 8/17 * RCVD AT 8(20/2004 2:51:52 PM [Eastern Daylight Time] * SVR:USPT0-EFXRM/6 * DNIS:8729306 * CSID:7033055408 * DURATION (mm-ss):0446 



semiconductor body; 



said heater to induce a predetermined temperature proximate to the heater, 
said temperature being preselected to reduce the effect of a fluid from tho 




08/20/04 FRI 14:42 FAX 7033055408 GP 1700 FAX MACHINE 

AUG-2B-2004 12=55 CRQMPTON 5 EAGER TUFTE 



6123599349 P. 10 



@009 



AppLNa 10/027,039 
Amendment dated August 20, 2004 
Reply to Office Action dated J\m* 2d, 2004 

19, (Previously Presented) The method of claim 13 wherein the elevated 

temperature condition for said heater may be configured in the field. 

20-21. (Cancel) 

22. (Currently Amended) A method for compensating an output of a fluid 
sensor that includes a heater and a temperature sensor, comprising: 

determining the range of H 2 0 and COj in the fluid to be sensed; 

energizing the heater in the fluid to be sensed to one or more temperatures and 

varying the amount of H 2 0 and CO* in the fluid to be sensed while 

monitoring the output of the fluid sensor; 
selecting a heater temperature value to reduce the effect of H 2 0 and CO* on the 

output of the fluid sensor; tod 
heating the fluid to be sensed using the heater to the selected temperature value. 

23. (Previously Presented) The fluid sensor of claim 8 wherein the output of 
the sensor is used to control the concentration of individual components resulting from 
mixing at least two components. 

24. (Cancel) 
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Appl. No. 10/027,039 
Anvmdmont dated August 20, 2004 
Reply to Office Action dated hme 29, 2004 

25. (Previously Presented) The fluid sensor of claim 5 wherein the fluid of 
interest includes a liquid. 

26. (Previously Presented) The fluid sensor of claim 5 wherein the fluid of 
interest includes a refrigerant. 

27. (Previously Presented) A method for determining the thermal 
conductivity of a first component in a fluid stream, wherein the fluid stream includes the 
first component and two or more other components, each having a thermal conductivity, 
wherein an approximately relative concentration of the two or more other components is 
known, the method comprising the steps of: 

exposing a thermal conductivity sensor to the fluid stream, wherein the thermal 
conductivity sensor includes a heater and a temperature sensor; 

elevating the temperature of the heater to an elevated temperature where the 
combined thermal conductivity of the two or more other components is less variable with 
concentration of the two or more other components than the individual thermal 
conductivities of the two or more other components; and 

obtaining a measure of the thermal conductivity of the first component using the 
temperature sensor. 
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AppLNo. 10/027,039 
Amendment dated August 20, 2004 
Reply to Office Action dated June 29, 2004 

28. (Previously Presented) A method according to claim 27 wherein, at 
the elevated temperature, the combined thermal conductivity of the two or more other 
components is relatively constant over a range of concentrations of the two or more other 
components. 

29. (Previously Presented) A method according to claim 27 wherein, at 
the elevated temperature, the combined thermal conductivity of the two or more other 
components does not substantially affect the measure of the thermal conductivity of the 
first component 

30. (Previously Presented) A method according to claim 29 wherein, at 
the elevated temperature, the thermal conductivities of the two or more other components 
substantially cancel each other out, so that the measure of the thermal conductivity of the 
first component can more easily be obtained. 

31. (Previously Presented) A method according to claim 27 wherein the 
two or more other components include a second component and a third component 

32. (Previously Presented) a method according to claim 31 wherein the 
second component includes H 2 0. 
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Appl. No. 10/027,039 
Amendment dated August 20, 5004 
Re£ly to Office Action dated June 29, 2004 

33, (Previously Presented) A method according to claim 32 wherein the 
second component includes COj. 

34. (Previously Presented) A method for determining the thermal 
conductivity of a fust component in a fluid stream, wherein the fluid stream includes the 
first component and two or more other components, each having a thermal conductivity, 
wherein an approximately relative concentration of the two or more other components is 
known, the method comprising the steps of: 

exposing a thermal conductivity sensor to the fluid stream, wherein the thermal 
conductivity sensor includes a heater and a temperature sensor, 

elevating the temperature of the heater to an elevated temperature; 

obtaining a measure of the thermal conductivity of the first component using the 
temperature sensor; and 

wherein the elevated temperature i 6 such that the thermal conductivities of the two 
or more other components substantially cancel each other out so that the measure of the 
thermal conductivity of the first component can more easily be obtained. 
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